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EINTRODUC"HONI

B!tlb-ﬂvmei anrial S veys in
rends | Marsh 1589; Marsh 1985 The
use of methods in estim size and trend,
hawevar, Mmenllmlltdiﬂlllﬁ o al 1998). Manates surveys have typically not
been designed to sample quantified survey areas, of 1o produce estimates of
abundance. While useful in obtaining minimum manatee counts and distribution
Infarmation, the latter surveys da not permit statistical comparisen of survey
resulls over time [Lefebvre of al. 1993).

| OBJECTIVES I

Our Lilimale chjsclive i il msnales dansty in
nearshore waters of the Ten Thousand Islands and farther m.lh into the
Everglades National Park change in
patterns in southwestern Florida. The northern Ten Thewsand lslands region i
particular interest because of proposed changes 1o the Southem Golden Gate
Estates and Faka Unlon Canal drainage. We want to statistically compare pre- and
post-restoration indices of manatee abundance, We alsa belleve that stripdransect
mathods will be a tool for trands in the
Ten Thousand Islands reglon, uniike many other reghons of Florida, In which
manatess may be highly aggregated at winter sites or thelr density may bs too low
and distiibution toa linear to permil this approach,

The

Transects Sown during a pilot study in July - October 2000 were orfented

pﬁp.mled. bollml. between Palm Bay and the Ferguson River (Fig. 14).
SUTVEYS, 3 transects (26 - 30, Fig. 1A) and

established 5 new iransects (31 - 35, Fig. 1B) near Cape Romano priof to the 2001
surveys. Eight surveys were led between 15 July and 30 August 2001 and
elght surveys were 20 Jure and 17 2002 We
established parallel transects, 1 lom apart, with a survey strip widih of
approximately 250 m. Transect lengihs ranged fram 3.4 to B4 km; wales area
surveyed ranged from 0.79 to 1.53 km_ per tramsect [Table 10 Two of (he
transects, number 31 and 32, were complately over water (Fig. 18). During the
2002 surveys, a subsample of transects were reflown bn an attempt to estimate
detectabiity blas and identify plumes sighted on Initial Nights.

Manatee locations were platted on navigational charts, and fight paths were
recorded on a Garmin GPS Il In 2002 Surveys were conducted from a Cessna 172
at an altiude of 153 m, traveling at approximately 120-140 km per hous.
Perceplion bias, which ocours u\hlﬂ some nfihu manatees ulilhll within a strip
fransect are missed by
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Flgum 5. Feeding manstees, such as the one

Table 2 Annual manates populalion estimates using low and
combéned low-high density strata, Ten Thousand Islands, Florida

study area, sediment plumes may often be
by feeding manatees.

ayne Bay, create a
Dlumooi sediment. lnlrnluruﬂ waters of our

|TREND ANALYSIS |

To assess the potentlal for detecting

e
software (Gerrodatte 1993). We used a CV of 0,09 based on results from the surveys in 2007 and 2002 (Table 3}
= L08; 1-4ailod test; lnear model of rale of changs; €V proportional to the

The fallawing paramsters were also selectad: _

square root of the abundance estimate; standard normal dstribution.
1T numbsar of sampling periods is 6 per year, sampling is continued far a minimum of 4 years, and CV = 0,09, (hen powes = 0,59,

W number of sampling perlods Is 8 per yoar, sampling Is continued for a minkmwam of 4 years, and CV = 009, then powe
Thus, we should be able to adequately detect an anrsal rate of change of 10% por year with a minimum of & surveys per yoar |

wealiver and lopistics prevent the completion of B survey's during e SLmamer survay window (June-Septembar).

used TRENDS

.0,

DISCUSSION

AND CONCLUSIONS I

1.26 per km_ (Miller f al 1998'. Mean yn-uln

and smaller observed group size in our surveys.

polygons In the Ten
itop) and July 2001 -August 2002 (bottom).

Figure 1. Spatial arrangement of 30 manatee aerial nl.r\mr ﬂlblﬂlmc! ‘

Figure 2. Localions of manates groups on 30 siip iransects
during 8 aerlal surveys in 2001 (top) and B surveys in 2002
{bettam] within the nortnem Ten Thousand Islands region af
soufrwenst Florida.

Paopul atian ﬂllml!l ﬂ den!lllﬂllll‘h study were similar to those for the Banana River, an Impostant area for
son. The latter estimates ranged from 112 to 209, or appraximately 0.67 to
per survey In Ten Thousand istands (1.41) was lower than in Banana
River survays (2.19). Mean group size was S 2.00 in all of the 16 Ten Thousand Island surveys and z 2,00 In 13 of 15
Banana River surveys (Miller ef al 1998). These findings suggest that poorer water clarity in the Ten Thousand fslands
than in the Banana River, where the bollom can be e in maost of the survey aoea, may contribule (o greater variabality

The numbser of sediment plumes

develop survey-specific correction factors and for

applying
racapi e model 1o counts made by | lw obsesvars (Pollock and Komdl 1987;
Marsh and Sinclak 1989)

inatotal

Variation in group size and estimates s

surveys (T2 in 2001 and 102 In 2002; Table 2 &
Fig. %) suggests thal many manatees may not be drnm chservable. Observatlons from transect refights suggest that
more than 2% percent of plumes may represent an actual manatee group. Refiights of selected transects lh be useful to

urvey presented by the Ten

Islands, as well as additional varlabisity caused by weather and glare. Nevertheless, the strip-transect approach

shaws: Dfomlu for moniloring the manatee poputalion using this region curing the warm seasan, if environmental
¥ selecting survey dates with optimal environmental conditions.

during 2001 and 2002,
counted ranged from 151 to 61,

5810 237, or 1.62 to 6.64 per km_ during 2001 and 102 to 208, or 2.85 to 5.81 per
km_in 2002, Annual population estimates from these surveys were 126 19,5
[0+ S.E.)in 2000and 137 = 11.3 in 2002 (Table 3). Reflights of Iransects on 7

| RESULTS l Ll - = —
Manates group locations for all survey dates are shown in Figure 3. The e — e i
corpected number of manates groups (3 Group = 1 of More Individuals in he same 5
Iocation] sighted on lransects ranged from 12.9 1o 27.1 and 15.0 1o 20.4 per survey = = T : = e TS S w7
(Table 1. The of s : i o :
in 2001, and from 26,5 to 54.1 per survoy In 2002 gl bkae! PR e * e Sl P o § 1
[Table 10 Mean group size per survey ranged Trom 1.1 to 2.3 during 2001 and 1.4 T = g 0 [ v - H 'i . M ot !
to 2.7 during 2002. Survey-specific population estimates In this study ranged from i [

By i F002 yielded highes mamber of groups on six of I yE Of
the 51 observallons mads during umgus

+13 groups (25%) were seen on both

214 wwnl (27%) were idertified on nnlﬂn that were initially recorded as

a9 Pln-mxnﬂ] d toe on
reflight.

# 1 greup (%) was not seen on the reflight

+14 groups (27%] were seen on the reflight that were not seen on the Initlal Bight.

Excluding the Cape Romana transscts, the overall disliibution of sightings was.
slightly bimodal, with average (= 0.44 groups per (ransect] of highes than average
number of groups sighted on transects 1-5 and 17-21 during both years (Fig. 3).
Transect & starts near the mouth of the Barron River, and Transects 19 and 20 start
near the mouth of the Faka Unlon Canal. Transects 31 and 32 off Cape Romana
have consistently ylelded the number of groups, averaging 3.1 and 2.3
groups respectively for both years (Flg. 3). The average number of groups was
alse higher (062 groups per transect] in 7001,

The Faka Union Canal Is known to aftract large numbers of manatess (Fig. 4),

in the winter, becase of the of Weshwater o its.
head and thermal buffering provided by its depth. In this study, we

Initial fights

RECOMMENDATIONS l

* A minimum of § surveys should be conducted every year.
Survey conditlons must be good to excellent to minimize varlation among surveys.
suuysmn-upuun every year for a minimum of 4-5 years.

Similar mip-uunuei srveys should

4 + Reflights of Iransects appear 1o be usebul Tor identifying manates groups from plumes and

dletecting missed groups.

but indsible)
e desigred for other areas of the mnmm caast,
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canal to be a separate, high-density stratum, analogous to the “hot spots™
doscribed by Miller of 3. {1998). When manates counts from this stratum were
added to the transect-based estimates, estimates for the whole study area on all
dates ranged from 59 to 247 in 2001 (0 =1 32+20) and 108 to 207 in 2002
[0=141211.2). High-density stratum counts accounted for 28 and 30 percent of the
tatal estimated in 2001 and 20032,

Table 1. Manatee counts corrected for perception blas and multiplied
by maean group size to obtain popadation estimates in the northern Ten

Thausand Islands during 2 survey years, July through August 2001
and 2002

Flgure 4, Manatees agw.d-u canal at Port of the
Islands, January 200
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